Decreased erythrocyte insulin binding in hypertensive subjects with hyperinsulinemia.
This study investigates erythrocyte insulin receptor binding and affinity in subjects with hypertension and hyperinsulinemia. Insulin receptor-binding function has not been extensively studied in hypertensive subjects. Insulin receptor density, binding affinity, and protein tyrosine kinase activity were measured in erythrocytes from 18 hypertensive and 16 normotensive subjects. Insulin sensitivity was measured by the fasting plasma insulin/glucose ratio and the homeostatic assessment model algorithm (HOMA) index. Erythrocyte insulin binding was determined by a competitive binding assay and protein tyrosine kinase activity was measured by an enzyme-linked immunoabsorbent assay technique. Fasting plasma insulin/glucose ratio and the insulin resistance index (HOMA) were significantly higher in the hypertensive versus normotensive subjects. Receptor saturation of the high affinity binding sites (Bmax) was reduced in the hypertensive versus control subjects. The Kd values were lower in the erythrocytes from hypertensive than control subjects. Insulin-induced protein tyrosine kinase activity was decreased in erythrocytes from hypertensive versus control subjects. A reduced erythrocyte insulin receptor density and tyrosine protein kinase activity may reflect insulin receptor dysfunction in hypertensive individuals who have insulin resistance and hyperinsulinemia. More information is needed examining insulin receptor function in other target tissues such as fat or skeletal muscle cells before defects in the insulin receptor can be firmly proposed as a cause of the metabolic syndrome.